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corded. Where appropriate, means = S.D. arc
given.

Calls were recorded using a Sony TC 510-2,
Uher 4000 or Sharp 4D492 tape recorder with
dynamic microphones. Wet-bulb air tempera-
tures were mcasured with a Schultheis quick-
reading thermometer close to the calling sites
of males. Calls were analysed by means of a
sound spectrograph (Kay Model 6061-B Sona-
Graph) with the overall response curve main-
tained in the FL—1 position. Temporal charac-
teristics of calls werc determined from wide-
band (300 Hz bandpass) and spectral charac-
teristics from narrow-band (45 Hz bandpass)
spectrograms. Two or three examples of each
kind of call note given by each male were
analysed and mean values were calculated.

Calls of all of the species examined share
the same general structure, Two distinct kinds
of note are produced; these we have designated
‘long calls’ and ‘short calls’. Each male typi-
cally emits call notes in long sequences, usually
commencing with short calls and then switch-
ing to the production of long calls. Occa-
sionally there are also notes which appear
transitional between short and long calls, but
we have not attempted to analyse such transi-
tional notes. For each species we present
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analyses of what wc consider to be typical
short and long call notes, Most calls are well-
tuned, with harmonic bands across a fairly
widc frequency range. We have taken the
dominant frequency as the band or bands
containing the most energy. Although our call
samples are clearly inadequate, the data are
included because they assist specific diagnoses.

The following abbreviations are used in
locality data: S.F., State Forest, N.P., National
Park, Ck, Creek, Hstd, Homestead.

Litoria latopalmata Giinther
FIGS 1-7

Litoria latopalmara Glinther 1867, Ann. Mag nat.
Hist. ser. 3, 20:55

Hyla latopalmata: Boulenger 1882, p. 414; Nieden
1923, p. 227

Hyla palmata: Slevin 1955 (lapsus pro Hyla lato-
palmata) p. 383

Litoria latopalmata: Tyler 1971 (partim), p. 353

Definition: A moderately small, ground-dwell-
ing species (females 36-42 mm, males 29-39
mm) characterised by unwebbed fingers with
slightly expanded discs, first finger slightly
longer than second, moderately long hind
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Fig. 1. Litoria latopalmata, in life (Watagan, S. F.,
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limbs (TL/S-V 0.57-0.75), well developed
lateral headstripe with white preocular bar,

grey or brown dorsum, occasionally mottled.
Redescription: based on SAM R19717, a

mature male collected north of Maryborough,
Qld by K. R. McDonald on 10.x1i.1977.
Head broader than long (HL/HW 1.23).
Head length more than 1/3 snout to vent
length (HL/S-V 0.40).

Snout prominent,

&l

projecting in profile (Fig. 1), sharp when
viewed from above and very gently rounded in
profile. Nostrils more lateral than supcrior,
their distance from end of snout about 2/3
that from eye. Distance between eyec and
naris less than internarial span (E-N/IN
0.97). Canthus rostralis well defined and
straight, its nature accentuated by dark rostral
stripe. Eye moderately conspicuous, its dia-

TRUEB T

Fig. 2. Lateral view of the heads of a, Litoria pallida (SAM R19539), b, L. inermis (from Qld, SAM
R19558), ¢, L. inermis (from W. Aust.), d, L. tornieri (SAM R19572) and e, L. latopalmata (SAM

R19682).
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* Spots and diagonal lines on 300 Hz bandpass of C, L. tornieri are trace damage artifacts.






LITORIA LATOPALMATA SPECIES GROUP 95

Fig. 9. A, Palmar view of hand and B, plantar
view of foot of Litoria inermis (SAM R19558).

spicuous, its diameter greater than eye to naris
distance. Tympanum complctely visible, its
diameter about 2/3 eye diamieter (Fig. 2).
Vomerine teeth on short oval elevations at
45° to midline between choanae. Tonguc
broadly oval. Fingers long and slender, un-
webbed with well developed fringes. In order
of length 3 > 1 > 4 > 2 (Fig. 9A). Ter-
minal discs poorly developed and not extend-
ing laterally beyond fringes. Subarticular and
palmar tubercles prominent. Supernumcrary
tubcreles on metacarpals not well developed.

Hind limbs long (TL/S-V 0.62). Toes in
order of length 4 > 3 > 5 > 2 > 1 (Fig.
9B). Webbing not reaching midpoint of penul-
timate phalanx on toe 5 and to subarticular
tubercle of antcpenultimate phalanx on toc 4.
Suburticular tubereles prominent. Small oval
inmer and rounded outcr metatarsal tubercles.
Dorsum weakly tubercular; abdomen and back
of thighs finely granular; submandibular area
smooth. Moderately developed tarsal fold and
weukly developed supratympanic fold.

Colour in preservative: dorsum brownish
with darker brown mottling. Very poorly
devcloped indistinet lateral headstripe only
visible behind eye through tympanum to level
of forearm. Well developed cream mottled
patch at anglc of jaw; edge of mouth sur-
rounded by white variegations with dark pig-
ment granules. Hind portion of thighs reticu-
lated brown on grey, ventral surface dis-
coloured brown.

Material examined: Two syntypes: RMNH 1888,
Rockhampton, QIld; AMNH 23582, Bowen, QIld
and 184 additional specimens.

Queensland: SAM R19562-70, Fossilbrook Ck;

SAM R19559-61, N of Maryborough; SAM
R19557, Cape Hillsborough; SAM R19556,
Mourangee Stn; SAM  RI12118-23, Leggitts

Lagoon nr Cooktown; SAM R11033-4, Cooktown:
QPN N32440-1, Coen; QPN N32341, 32347,
Coen Airport; QPN N32494, Silver Plains
Hstd; SAM R19571 (16) Eight Mile Ck flood-
plain, Conjuboy Stn; QM J27188-9, approx. 50
km S Winton; QM 127631, J32522, 132524,
132526, Alice R., 7 km S, 23 km W Townsville;
QM J27688, J32536-8, J32540-2, Black R., “1 km
D, 3 km E Yabulu; QM 135768, Ferguson Quarry
‘via’  Maryborough; QM J35770, Burgowan
Minesite No. 13, E of Howard; QM J35771,
Ferguson, 6 km N Maryborough; UAZ A237,
Mourangee  Stn, FEudungalba; UAZ  AS527
Mcllwraith Ra.; UAZ AS528, N of Maryborough;
QM J41012, Lakefield N.P., at Lakefield Hst;
QM J41011, Coen Airport.

Northern Territory: SAM R23285-300, SAM
R23343-52, SAM R23312-25, R23352, R23284,
Jabiru Airstrip; SAM R23303-10, Ja Ja Borrow
Pit at Pan Continental Camp entrance; SAM
R23327-9, McArthur R, on Bridge to McArthur
River Stn; SAM R23302, Cannon Hill; SAM
R23301, Surprise Ck, 40 km N McArthur R. Stn;
SAM R9835, Berry Springs; SAM R9105 145 km
N Mainoru; SAM R23283, 50 m N Retention
Pond No. 2 Djalkmarra Ck; SAM R23338-42,
Katherine R., 7 km W Katherine Gorge N.P.,
SAM R23326, 14 km N Katherine; SAM R23330-
3, 13 km N Katherine; SAM R23311, 6.4 km N
Katherine; SAM R23334-7, 4 km N Katherine;
UAZ A616, 100 m E Jim Jim turnoff, Arnhem
Highway; UAZ A617, Jabiru Airstrip; UAZ A618,
Jabiru East turnoff, Arnhem Highway; NTM
R10093-7, 4 km N Katherine.

Western Australia: UAZ A241-2, A529, Miichell
Plateau; UAZ AS30, Parry Ck/Kununurra Rd;
WAM R81873-83, Granite Ck, 16 km NE Lake
Argyle Village, WAM R81884-88, Kununurra;

WAM R81890-99, Mitchell Plateau; WAM
R81889, Mitchell Plateau campsitec; WAM
R81901-2, TIvanhoe Crossing; WAM RR&1900,

Hidden Valley, Kununurra; KU192460-4, Mitchell
Plateau; KU192465, Four Mile Creek, 32 km
ESE Kununurra.

Variation

Small frog (males 24-33 mm, femalcs 30—
37 mm S-V). Head longer than broad (HL/
HW 1.26*0.062, 1.11-1.40). Hcad 1length
1/3—% snout to vent length (HL/S-V 0.39%*
0.017, 0.34-0.43). Hind limbs long (TL/S-V
0.59%£0.044, 0.51-0.68). E-N/IN highly
variable (0.91%+0.098, 0.73-1.21).
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Fig. 13. Distribution of Litoria inermis in Aus-
tralia. Open symbols are literature records and
closed symbols are specimens examined during
this study. Stars indicate type localities.

and at Jabiru in the Northcrn Territory with
both L. tornieri and L. pallida.

Comparison with other species

Litoria inermis can be distinguished from all
terrestrial congeners, except for members of
the L. aurea, L. freycineti and L. latopalmata
species groups, by the poorly expanded ter-
minal discs on its fingers and toes. It is dis-
tinguished from members of the L. aurea
species group by gross size and habitus and
from the L. freycineti group by its relatively
shorter hind limbs, From L. tornieri, L. lato-
palinata and L. pallida, L. inermis is distin-
guished by its tubercular dorsum, finely reticu-
lated thigh markings and poorly developed
canthal streak. The pulse repetition rates of
both long and short calls of L. inermis are
higher than those of the other specics in this

group.
Litoria tornieri (Neiden)
FIGS 2, 4, 6, 7, 14-17
Peloz;ytes affinjs Gray, 1842, Zool. Misc. London
3:56
Hyla affinis: Boulenger 1882 p. 413
Hyla tornieri: Nieden 1923 (nomen substitutum
pro Pelodytes affinis) p. 228
Hyla latopalmata
(partim) p. 94
Litorig latopalmata: Tyler 1971 (partim) p. 353
Litoria rornieri; Cogger & Linder 1974 p. 71
Litoria affinis: Duellman 1977 p. 114
Definition: A small ground dwelling species
(males 28-36 mm, females 27-34 mm)
characterised by basal webbing between the
fingers, poorly developed terminal discs, first

latopalmata: Copland 1957

finger longer than second, moderately short
hind limbs (TL/S-V 0.57%0.04, 0.49-0.68),
well developed lateral headstripe, continuous
stripe along outside edge of tibia, smooth
brown/grey dorsum, reddish in breeding
season,

Description: Based on SAM R18686 a male
speccimen collected in a pool 800 m W of
Gulungul Creek Crossing, Arnhem Highway,
N.T. by G. A. Crook on 1.ii.1979.

Head longer than broad (HL/HW 1.30);
head length more than 1/3 snout to vent length
(HL/S-V 0.4). Snout prominent, projecting
in profilc; slightly rounded when viewed from
above and in profile. Nostrils more lateral
than superior, their distance from end of snout
2/3 that from eye. Distance between eye and
naris less than internarial span (E-N/IN
0.84). Canthus rostralis slightly defined and
curved, its nature accentuated by dark rostral
stripe. Eye rclatively small and inconspicuous,
diameter about 1} times eye to naris distance.
Tympanum completely visible, diameter 2/3
eye diameter (Fig. 15).

Vomerine teeth on short elevations between
choanae. Tongue broadly oval.

Fingers long and slender lacking lateral
fringes; in order of length 3 > 4 > 1 > 2
(Fig. 14). Basal webbing between fingers 2 and
3 and 3 and 4. Terminal discs poorly developed,
not extending laterally beyond the cdges of
penultimate phalanx. Subarticular and palmar

Fig. 14. A. Palmar view of hand and B, plantar
view of foot of Litoria tornieri (SAM R19572).
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Fig, 15. Litoria tornieri, in life (Jabiru, N.T.).

tubereles prominent. Hind limbs moderately
long (TL/S-V 0.59). Toes in order of length
4 >3 > 5> 2> 1 (Fig. 14). Webbing
reaching subarticular tubercle on penultimate
phalanx of toe 4. Subarticular tuhercles pro-
minent, Small oval inner and tiny rounded
outer metatarsal tubercles.

Dorsum smooth, ahdomen coarsely granular,
Suhmandibular areca smooth and pigmented.
Moderately  well developed tarsal fold on
proximal portion of tarsus. Poorly developed
stpratympanic fold.

Colour in preservative, brownish grey with
conspicious very dark headstripe; anteriorly
to nostril, headstripe cxtending diffusely to
tip of snout; between eye and nostril head-
stripc sharply delineated and interrupted by
pale preocular bar (Fig. 2) behind eye, stripe
extending above and through tympanum to
insertion of forcarm; two dark patches pro-
minent in axillary region. Broad white stripe
from preocular har to posterior extremity of
mandible.

Backs of thighs heavily pigmented by eon-
tinuous dark bands separated by eontinuous
stripc and occasional patches of pale ground
colour (Fig. 4).

Continuous dark brown stripe along outside
edge of tibia and ventral surface of tarsus.
Prominent dark brown pateh on wrist and
edge of forearm,

Well developed glandular nuptial pad on
thumb.

Material examnined; Holotype, BMNH 1947.2.22.
73, Port Essington, N.T., and 50 other. specimens.
Northern Teritory: SAM RI8653-73, Jabiru Air-
strip; SAM R18687, R16779. Katherine R., 7 km
W  Katherine Gorge: SAM R9072, 5 km N
Mainoru: SAM R14775E,C, 16 km S Hooker;
SAM R18679, Cannon Hill; SAM R18682,

Birndu; SAM R18685, E Gulungul Ck; SAM
R18683, Arnhem Highway nr Mudginberry
Fence; SAM R18684, Coonjimba Billabong; SAM
R18680-1, Retention Pond No. 2, Djalkmarra
Ck; SAM R19572, Buffalo Billabong, 9 km NW
Jabiru; AM R32071-3, R32114-6, Port Essington;
SAM R18676-7, 16 km S Woolner; SAM RI18678,
Berry Ck; UAZ A232, Batchelor, Finnis River;
UAZ AS523-4, A610-2, labiru Airstrip; Western
Australia;: WAM R57194, Pago Mission Ruins,
Mission Cove, Napier-Broome Bay; WAM
R50670-1, Drysdale R. N.P., 14°44’S, 126°56'E,

Variation

Small frog (males 27-34 mm. females 28—
36 mm). Head longer than broad (HL/HW
1.232+0.12, 1.09-1.35). Head length 1/3-%
snout to vent length (HL/S-V 0.37=%0.02,
0.31-0.42). Hind limbs short (TL/S-V 0.57
*0.04, 0.49-0.68). Anterior head region rela-
tively broad with variable E-N/IN (0.75=%
0.10, 0.61-1.03).

As indicated by these measurements, L.
tornieri exhibits limited variation in body form
and has the shortest hind limbs of all members
of the L. latopalmata species group.

In colouration, L. rornieri is the lecast
variable member of the species group. Mottling
of the dorsal and dorsolateral surfaces has
not becn observed, hut in preservative the
eolour tends to fade and varies from brownish
to grey. This variation is probably a reflection
of the breeding condition of the specimens as
sexually mature ealling males tend to be a
distinct reddish-brown colour,

The uninterrupted. narrow, dark stripe on
the anterior edge of the tibia is eonsistently
present and is an excellent character distin-
guishing this species from sympatric members
of the I, latopalmata species group. However,
the dark pigment spots in the axilla are some-
times absent,

Osteology

Skull relatively fragile with moderately
ossified neurocranium. Sphencthmoid mode-
rately ossified extending between but not
anteriorly to nasals dorsally and just anteriorly
to dentigerous processcs of prevomers ven-
trally. Nasals lying alongside not overlapping
sphenethmoid (Fig. 16A). Prootic and ex-
occipital fused. Exoccipital not ossified dorso-
or ventromedially, Crista parotiea well de-
veloped, short and stocky. Otic ramus of
squamosal not articulating with distal extre-
mities. Frontoparictal fontanelle cxtensive,









102 M. DAVIES, A. A. MARTIN & G. F. WATSON

Fig, 18. Litoria pallida, in life (Jabiru, N.T.).

Vomerine teeth on short oval elevations
between anterior edges of choanae. Tongue
broadly oval.

Fingers moderately long and slender lack-
ing lateral fringes (Fig. 19A); in order of
length 3 > 1 > 4 > 2. Fingers unwebbed.
Terminal discs poorly developed, not ex-
tending beyond lateral extremities of penul-
timate phalanx. Subarticular and palmar
tubercles prominent. Many supernumerary
tubercles present.

Hind limbs long (TL/S-V 0.62). Toes in
order of length 4 > 3 > 5 > 2 > 1 (Fig.
19B). Webbing reaches midpoint of penul-
timate phalanx on toe 5 and to level of sub-
articular tubercle at base of antepenultimate
phalanx of toe 4. Subarticular tubercles pro-
minent. Small oval inner and smaller rounded
outer metatarsal tubercles.

Dorsum smooth; abdomen, pectoral region
and undersurface of thighs coarsely granular;
submandibular area smooth. Well developed
proximal tarsal fold; moderately developed
supratympanic fold.

Colour in preservative: dorsum grey and
hind limbs brown with conspicuous very dark
stripe extending from nostril to eye, interrupted

Fig. 19. A, Palmar and B, plantar view of hand
and foot of Litoria pallida (SAM R19539).

by a white preocular bar. Posteriorly stripe
extends through and above tympanum, ter-
minating above insertion of forearm. Dis-
rupted dark spots extend halfway along flank.
White stripe extends from lower margin of
eye to insertion of forearm.





















